The optical absorption spectrum of 1 is described.
Introduction
Chalcoarsenate materials have generated a lot of interest due to the rich structural diversity based on the condensation of pyramidal AsQ 3 3− or tetrahedral AsQ 4 3− (Q = S, Se) units and potential applications in semiconductors, magnetism, thermoelectricity and nonlinear optics [1] . These compounds are generally prepared by flux methods at mid-temperature [2] and mild solvothermal methods in the presence of a structure-directing agent (such as an organic amine) [3] . The fundamental building unit [As III S 3 ] 3− favors polymerization through corner-or edge-sharing and As-As bonds into a variety of As x S y n− anions. These anions can also be considered as the secondary building units to take part in the construction of novel thioarsenates. For instance, the larger cage cluster ion [Pt(As 3 (Fig. 1) . The Co 2+ ions are in a distorted octahedral environment chelated by two dien ligands with one unique [Co(dien) 2 ] 2+ cation in the uf ac conformation (Co2) and the other in the s-f ac conformation. The Co-N distances range from 2.158(6) to 2.204(4)Å. The coordination octahedron of u-fac is more distorted than that of the s-fac unit. The [As 3 S 6 ] 3− anion displays a chair-conformation and contains a six-membered [As 3 S 3 ] ring constructed by three vertex-linked AsS 3 trigonal pyramids. Although the anion of the heavier homolog Sb is observed in [Ni(dien) 2 ] 3 (Sb 3 S 6 ) 2 [12] , its [Sb 3 S 6 ] 3− anion exhibits a boat-like conformation. The As-S bond lengths vary from 2.1334(17) to 2.3104(15)Å, and the S-As-S bond angles range from 93.37(5) to 105.42 (6) • , comparable with those in other thioarsenates [8] .
In 1, three terminal S atoms of the [As 3 S 6 ] 3− anion are oriented toward the same side of the [As 3 S 3 ] ring. The anions are arranged in a tripod-like manner along the b axis with opposite orientations in neighboring tripods (Fig. 2) structure with 1-D channels running parallel to the b axis.
Compound 2 crystallizes in the monoclinic crystal system with space group P2 1 /c and consists of neutral [Mn(teta)] 2 As 2 S 5 molecules (Fig. 3) . Each Mn 2+ center is chelated by one teta ligand and coordinated by two S atoms from one [As 2 S 5 ] 4− anion to form a distorted octahedron. The Mn-N bond lengths vary from 2.271(5) to 2.315(6)Å, while the Mn-S bonds range from 2.526(2) to 2.583(2)Å. These data are in agreement with those reported in the literature [9 -11, 13 ]. The dinuclear [As 2 S 5 ] 4− anion is formed from two corner-sharing AsS 3 trigonal pyramids. Two AsS 3 pyramids are in cis-conformation, so the [As 2 S 5 ] 4− anion has a saddle-like shape. The terminal As-S t bonds are shorter than the bridging As-S b bonds ( Table 2 ). The S2-As1-S3 and S5-As2-S3 angles are 105. 4 [14] .
Significant hydrogen bonding interactions are observed in 2 (Fig. 4) . All the S atoms of a [As 2 S 5 ] 4− unit are involved in weak N-H··· S H-bonds with eight neighboring molecules with N···S distances between 3.41 and 3.55Å, and N-H··· S angles between 135 and 155 • . The intermolecular H-bonding contacts connect the [Mn(teta)] 2 As 2 S 5 moieties into a 3-D H-bonding network structure.
The optical absorption spectrum of 1 was measured out at r. t. (Fig. 5) . The absorption data were calculated using the Kubelka-Munk function α/S = (1 − R) 2 /2R [15] , where R is the reflectance at a given energy, α the absorption and S the scattering coefficient. The optical band gap obtained by extrapolation of the linear portion of the absorption edge is estimated to 2.07 eV, which can be assigned to the electronic excitation of the [As 3 S 6 ] 3− anion and is in agreement with the color of the crystals. This band gap is close to that of the thioarsenates [Mn 2 (phen)(As 2 S 5 )] n (2.01 eV) [10] and [Mn 3 (phen) 3 (AsS 4 ) 2 ] n ·nH 2 O (1.97 eV) [10] , suggesting that 1 is a semiconductor. The weak absorption at 1.28 eV presumably arises from d-d electronic transitions as previously reported for related Co 2+ complexes [16] .
Experimental Section
General: All purchased starting materials were analytically pure and used without additional purification. FT-IR spectra were recorded with a Nicolet Magna-IR 550 spec- trometer from dry KBr pellets. Elemental analysis was carried out on an EA-1110 elemental analyzer. The UV/Vis spectra were recorded at r. t. using a computer-controlled PE Lambda 900 UV/Vis spectrometer equipped with an integrating sphere in the wavelength range of 250 -1800 nm. 
X-Ray structure determination
The data collection was performed on a Rigaku Mercury CCD diffractometer with graphite-monochromatized MoK α radiation (λ = 0.71073Å) at 293(2) K with a maximum 2θ value of 50.20 • . The intensities were corrected for Lorentz and polarization effects. The structure was solved with Direct Methods using the program SHELXS-97 [17] , and the refinement was performed against F 2 using SHELXL-97 [18] . All non-hydrogen atoms were refined anisotropically. The H atoms of C/N atoms were refined using the riding model. The As1 and As2 atoms in 1 are disordered over two sites (0.76/0.24). In 2, a high ratio of maximum/minimum residual density suggests slight disorder of atom S2, but this could not be resolved. Relevant crystal and collection data and refinement results can be found in Table 1. Selected bond lengths and angles for 1 and 2 are listed in Table 2 .
CCDC 801599 (1) and 801600 (2) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Center via www.ccdc.cam.ac.uk/data request/ cif.
